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FOREWORD 

This  final r epor t  f o r  work performed under NASA Contract NAS 9-6158, 

entitled Van Allen Belt  Dosimetry System, is submitted as a Type I11 

document pe r  the t e r m s  of the contract. The program was adminis tered 

under the direction of the Manned Spacecraft  Center with Mr. W. Davis, 

P ro jec t  Monitor. Mr .  G. C. Amey of Avco Elec t ronics  Division was  

P r o j e c t  Engineer. 

The bas ic  development of these instruments ,  sensors ,  and associated 

electronics  was  per formed under preceding government contracts ,  and 

information regarding theoretical and operational charac te r i s t ics  of the 

ins t ruments  descr ibed herein may be obtained f rom the final r epor t s  of 

A i r  F o r c e  Contracts A F  29(601)'-6000, A F  29(601)-6346, and 

A F  29(601)-6735. 
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I INTRODUCTION I 

The tasks  of this program have been design modifications, flight 

package design, fabrication of flight hardware and mock-ups, and 

tes t ing of the final instruments to ensu re  sat isfactory performance 

for  the Apollo application. Included in the work was the fabrication 

of six (6) flight-rated, dual sensor  instruments ,  two (2) mechanical 

mock-ups,  and one electronic compatibility test unit. Each instru- 

ment  contained two independent sensor  sys tems,  one for  measur ing  

sur face  dose r a t e  and the other for measuring dose rate at a 5 cm. 

depth in t issue.  

dose r a t e s  f r o m  0. 001 to 1 0 0  r a d / h r .  

requi rements  delineated in the contract  were  met ,  

Each  sensor sys tem was  capable of measur ing  

All functional and mechanical 
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11 INSTRUMENT DESCRIPTION 

A. Drawing List 

1 '  

A l i s t  of drawings and document- used in the cons ruction of 

the instruments  associated with this contract  is presented 

on Avco Drawing and Documentation List, No. 200291. 

The three  drawings classified as interface drawings are: 

200358-1 Configuration Outline, 200283-1 Final  Assembly, 

and 200290-1 Material  Lis t .  

B. Sensors  

Each  instrument  contained two ( 2 )  t i s sue  equivalent ionization 

chamber sensors ,  each with a range of 0.001 to 100 r ad /h r .  

Both s e n s o r s  had a n  inside cavity wall of 1/16" Shonka plastic. 

In addition to  the 1 /16"  thick Shonka wall, the skin senso r  had 

a 1 / 16" thick nylon guard enclosing the Shonka, making a total  

cavity wall thickness of l i 8 " .  The 5 cm. depth sensor  had a 

Delrin wall enclosing the Shsnka wall, ~ u e k  that the total wail  

thickness was 5 cm. thick for the uninterrupted solid angle 

of the sensor  ( s e e  Drawing 200283-1). 

the depth and skin sensors  was 20 atmosphere and 1 atmosphere,  

respectively.  

3 3 cavities were  5 . 2  cm and 197 c m  , respectively.  Both 

Internal p r e s s u r e  of 

Volumes of the depth and skin ion chamber  
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senso r s  had a collecting electrode fabricated f rom Shonka 

plastic and a collection potential of 100 volts. 

tube preamps  were  used with the senso r s  to amplify the ion 

cur ren t  and provide a logarithmic t r ans fe r  function. 

high voltage electrode o r  cavity walls were  put at ground 

potential and the collecting electrode and p reamp floated 

at the negative high voltage potential. 

E lec t rome te r  

The 

C. Signal Conditioning 

Conditioning of the signal f rom the preamp-sensor  assembly  

was accomplished using a full-wave, push-pull magnetic 

amplifier.  

cu r ren t  to a 0-5 VDC telemetry-compatible output. 

The amplifier converted the e lec t rometer  plate 

Shor t  

6 i z m i t  p r o t e c t i m  and hard  output Iimiting W ~ ; S  iscorporafed 

in the amplifier.  

D. Power Supply 

A switching regulator and a sa turab le  t r ans fo rmer  DC to DC 

converter  was used  to provide the necessa ry  sensor  and 

electronics  power. 

a 0. 5 amp  fuse and r eve r se  polarity protection. 

outputs f r o m  the supply included 40 volts A. C., t 1 0  VDC, 

-100 VDC, and - 3 .  5 VDC, +6. 5 VDC and +l. 6 VDC referenced  

to the -100 VDC potential. 

The input power c i rcu i t  incorporated 

Regulated 
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III SUMMARY O F  RESULTS 

A. T e s t  and Calibration Results 

A summary  of the acceptance t e s t  r e su l t s  fo r  the six ins t ru-  

ments  is presented in Table 1. 

the instruments  are il lustrated i n  F igures  1 - 24. 
;et of in-process  and acceptance t e s t  data is contained in  the 

Log Book accompanying each instrument.  

The calibration cu rves  fo r  

A complete 

IV  RECOMMENDATIONS AND CONCLUSIONS 

The only recommendation that Avco has  is  that a m o r e  suitable 

mounting interface be established between the instrument  and the 

vehicle s t ruc ture ,  The configuration of the instrument  being long 

and narrow,  with the center of gravity approximately in the center,  

makthcr it auoeeptibie e6 vibrkitisa reiOORirB@CPD if wet p2tspe;Ply 

mounted. 

Avco concludes that the instruments  designed and fabricated on th i s  

p rogram will do the job they a r e  intended for. It is felt that the 

information obtained f r o m  these instruments  on the radiation 

environment inside a manned space vehicle will make a significant 

contribution toward man ' s  understanding of the haza rds  of space  

t ravel .  
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